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(54) OPTICAL PRINT HEAD AND IMAGE FORMING APPARATUS USING THE SAME 

(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a small [ ^ ' 

optical print head wherein a crosstalk 
is suppressed and a light beam of each 
element is collected on a photosensitive 
body by sufficient resolution and 
contrast, and to provide an image 
forming apparatus using the optical 
print head. 

SOLUTION: There is disclosed the optical 
print head whereby a predetermined 
pattern is formed on an image carrier 
body 5 by projecting a modulated I ight 
beam from a light emitting section 2 of 
a light emitting element array 1 or a 
modulated light beam passing through a 
shutter section 2 of a I ight shutter 

element array to the image carrier body 5. Microlenses.are arranged 
on arrangement positions respectively corresponding to the light 
emitting sections 2 of the light emitting element array 1 or the 
shutter sections 2 of the shutter element array 1 with a transparent 
body 3 and a low refractive index layer 6 having a refractive index 
lower than that of the transparent body 3. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image formation equipment using the ****** 
head and it which make each component of light emitting device arrays, such as an organic 
electroluminescence array, or an optical shutter component array correspond, and a ball lens is 
arranged [ it ], and make the flux of light from each component condense on a photo conductor 
especially about the image formation equipment which used a ****** head and it, 
[0002] 

[Description of the Prior Art] Conventionally, the thing using an organic electroluminescence array 
as an exposure head for image formation equipments is proposed variously. It is as follows when 
what related is raised. 

[0003] In JP, 10-5 5 890, A, on insulating substrates, such as glass, package production of the organic 
electroluminescence array is carried out, the driver IC of another object is combined, and the 
condensing nature rod-lens array is used for carrying out image formation of the light-emitting part 
of an organic electroluminescence array on a photoconductor drum. 

[0004] In JP,1 1-198433,A, the optical system which carries out image formation of the light-emitting 
part on a photoconductor drum using a one chip organic electroluminescence array with two or more 
trains is unknown. In addition, EL layer of an organic electroluminescence array is deposited by 
vacuum evaporationo. 

[0005] In JP,2000-771 88,A, a micro lens is created with the approach or replica method which 
creates a micro lens with an INO exchange buffering method in a substrate top face, or uses a 
photoresist for a substrate rear face, and the organic electroluminescence array which has alignment 
******** structure in the micro lens is deposited by vacuum evaporationo. 

[0006] JP,10-12377,A forms an organic luminous layer by the Inkjet method about the manufacture 
approach of an active-matrix mold organic electroluminescence display object on the glass substrate 
which has a thin film transistor. 

[0007] In JP,2000-323276,A, a septum is formed, and the hole-injection layer of an organic EL 

device and an organic luminous layer are applied by the ink jet method, and are formed. 

[0008] In JP,2001-18441,A, a luminous layer and the TFT layer which performs the luminescence 

control are formed in the interior of a photoconductor drum, and a printer is constituted. 

[0009] Moreover, various things for which an LED array or a liquid crystal shutter array is used as 

an exposure head for image formation equipments are also proposed in addition to the organic 

electroluminescence array, and many things which use a condensing nature rod-lens array and a 

micro-lens array for making the flux of light from the light-emitting part of an LED array or the 

shutter section of a liquid crystal shutter array condense on a photoconductor drum also in those 

cases are proposed. 

[0010] 

[Problem(s) to be Solved by the Invention] When an organic electroluminescence array etc. is used 
for the exposure head of printers, such as an electrophotography method, in the above conventional 
technique. When using a condensing nature rod-lens array for making the flux of light from the light- 
emitting part of an organic elo^ctroluminescence array and an LED array, or the shutter section^Qf.^ 
liquid crystal shutter array condense on a photoconductor drum Since the optical path length 
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becomes long, and it enlarges and a condensing nature rod lens is not arranged to each light-emitting 
part and each shutter section at one to one, periodic quantity of light unevenness occurs, and further, 
on the manufacture approach, since it is advanced, a cost rise is not avoided for a condensing nature 
rod lens. 

[001 1] Moreover, although a micro-lens array is used and a case arranges each micro lens to one to 
one to each light-emitting part and each shutter section, the cross talk which carries out incidence to 
the pixel location which does not correspond through the micro lens which does not correspond 
[ next door / instead of the micro lens corresponding to a light-emitting part or the shutter section / 
tiie ] tends to occur, and there is a problem which leads to the fall of resolution etc. 
[0012] This invention is made in view of such a trouble of the conventional technique. The purpose 
The cross talk of the ****** head which each component of optical shutter component arrays, such 
as light emitting device arrays, such as an organic electroluminescence array and an LED array, or a 
liquid crystal shutter array, is made to correspond, and arranges a micro lens is reduced. It is offering 
the image formation equipment using the small ****** head and small it it was made to make the 
flux of light from each component condense on image support, such as a photo conductor, by 
sufficient resolution and contrast. 
[0013] 

[Means for Solving the Problem] The 1st ****** head of this invention which attains the above- 
mentioned purpose In the ****** head which projects the modulation flux of light which penetrated 
the shutter section of the modulation flux of light from the light-emitting part of a light emitting 
device array, or an optical shutter component array on image support, and forms a predetermined 
pattern in image support The hemispherical micro lens is arranged through the transparent body of 
given thickness in the alignment location corresponding to the shutter sections [ of said light emitting 
device array ] of the light-emitting parts of each, and said optical shutter component array of each, or 
[ that total reflection of the light which carried out incidence to the hemispherical micro lens which 
adjoins the hemispherical micro lens of a location which corresponds from said light-emitting part or 
said shutter section is carried out by the refracting interface of the shape of the semi-sphere ] — or so 
that it may not go to said image support, even if refracted It is characterized by setting up the 
thickness of said transparent body. 

[0014] In the ****** head which the 2nd ****** head of this invention projects the modulation flux 
of light which penetrated the shutter section of the modulation flux of light from the light-emitting 
part of a light emitting device array, or an optical shutter component array on image support, and 
forms a predetermined pattern in image support The hemispherical micro lens is arranged through 
the transparent body of given thickness in the alignment location corresponding to the shutter 
sections [ of said light emitting device array ] of the light-emitting parts of each, and said optical 
shutter component array of each. It is characterized by setting up the thickness of said transparent 
body so that a part of light [ at least ] which carried out incidence to the hemispherical micro lens 
which adjoins the heniispherical micro lens of a location which corresponds from said light-emitting 
part or said shutter section may carry out total reflection by the refracting interface of the shape of 
the semi-sphere. 

[00 1 5] As for the thickness of the transparent body, in the this 1 st and 2nd ****** head, it is 
desirable to be set to the array pitch of the light-emitting part of a light emitting device array or 50% 
or less of the array pitch of the shutter section of an optical shutter component array. 
[0016] In the ****** head which the 3rd ****** head of this invention projects the modulation flux 
of light which penetrated the shutter section of the modulation flux of light from the light-emitting 
part of a light emitting device array, or an optical shutter component array on image support, and 
forms a predetermined pattern in image support it is characterized by arranging the micro lens in the 
alignment location corresponding to the shutter sections [ of said light emitting device array ] of the 
light-emitting parts of each, and said optical shutter component array of each through the low 
refractive-index layer of a refractive index lower than the refractive index of the transparent body 
and its transparent body in order. 

[0017] In this case, a low refractive-index layer is an air space, or it is desirable to consist of either 
magnesium fluoride, silica aerogel or a fluororesin. 

[001 8] Moreover, thesabove micro lens can consist of glass or plastics. .«c-«:^^ 
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[0019] Moreover, it is desirable to perform antireflection coating to the above micro lens. 
[0020] In the 3rd ****** head, a micro lens can consist of a semi-sphere lens or a ball lens. 
[0021] This invention has color picture formation equipment of the tandem system which performs 
color picture formation, when at least two or more image formation stations which allotted the 
electrification means, the exposure head, the development means, and the imprint means are 
established in the perimeter of for example, image support as one of them including the image 
formation equipment equipped with the above ****** heads as an exposure head for writing an 
image in image support and a transfer medium passes through each station. 

[0022] Whether total reflection of the light which carried out incidence to the hemispherical micro 
lens which adjoins the hemispherical micro lens of a location which corresponds from a light- 
emitting part or the shutter section in this invention is carried out by the refracting interface of the 
shape of the semi-sphere or [ whether the thickness of the transparent body is set up so that it may 
not go to image support, even if refracted, and ] [ whether the thickness of the transparent body is set 
up so that a part of light / at least / which carried out incidence to the hemispherical micro lens which 
adjoins the hemispherical micro lens of a location which corresponds from a light-emitting part or 
the shutter section may carry out total reflection by the refracting interface of the shape of the semi- 
sphere, and ] or in the alignment location corresponding to the shutter sections [ of a light emitting 
device array ] of the light-emitting parts of each, and an optical shutter component array of each 
Since the micro lens is arranged through the low refractive-index layer of a refractive index lower 
than the refractive index of the transparent body and its transparent body in order, cross talk light and 
the stray light can be decreased. Moreover, since the energy density on image support goes up, and 
the diameter of a condensing spot is also small, since a micro lens, a light-emitting part or the shutter 
section, and distance of a between can be enlarged and a micro-lens scale factor can be lowered by it 
without generating a cross talk when making a low refractive-index layer intervene, and it can do, 
sufficient resolution and contrast can be acquired. 
[0023] 

[Embodiment of the Invention] Hereafter, the image formation equipment using the ****** head of 
this invention and it is explained based on an example. 

[0024] Drawing 1 is the typical sectional view showing the configuration of the ****** head of the 
1st example of this invention, the shutter sections 2, such as the light-emitting parts 2, such as 
organic electroluminescence and LED, or a liquid crystal shutter, are arranged a fixed period on a 
front face, and the light emitting device array 1 or the optical shutter component array 1 is 
constituted. Since the shutter section 2 serves as the secondary light source when arranging the 
source of the illumination light (back light) back in the case of the optical shutter component array 1, 
although shutter section 2 the very thing does not emit light, unless it refuses, especially by the 
following explanation, the optical shutter section 2 is also called the light modulation element array 1 
including both a light-emitting part 2, a call [ and ], the light emitting device array 1 , and the optical 
shutter component array 1 . 

[0025] In this example, adhesion fixed location of the micro lens 4 which becomes each light- 
emitting part 2 of the light modulation element array 1 from a semi-sphere lens on the opposite side 
front face of the transparent body 3 through the transparent body 3 which has a protection feature in 
the aHgnment location corresponding to one to one is carried out. And it is arranged so that it may 
condense for a predetermined scale factor on the image support 5, such as a photo conductor (in the 
case of electrophotography) from which the flux of light from each light-emitting part 2 constitutes 
the projected body by the micro lens 4 through the transparent body 3. 

[0026] And optical ** which carries out incidence to the refracting interface (semi-sphere side) of 
the micro lens 4 corresponding to a light-emitting part 2 is condensed by the corresponding micro 
lens 4 on the image support 5 by choosing the thickness of the transparent body 3 suitably like a 
postscript. The predetermined Rhine pattern which emitted light by the light modulation element 
array 1 can be written in on the image support 5 according to this condensing flux of light. 
[0027] In the light which emits light from a light-emitting part 2, and carries out incidence to the 
next micro lens 4 on the other hand, by the incident angle beyond a critical angle, incidence of the 
optical * * near the micro lens 4 corresponding to the light-emitting part 2 is carried out to the 
refracting interface (s^ffii-spher e side) of the next micro lens 4, and total reflection is carried out ttT"^ 
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it, and it is not given to the image support 5, Therefore, this optical ** does not become cross talk 
light. 

[0028] Moreover, in the light which emits light from a light-emitting part 2, and carries out incidence 
to the next micro lens 4, in order that optical ** which carries out incidence to the micro lens 4 and 
the opposite side corresponding to the light-emitting part 2 may be refracted by the refracting 
interface (semi-sphere side) of the next micro lens 4 and may carry out incidence to the next micro 
lens 4 further, it does not reach the image support 5. Therefore, this optical ** does not become cross 
talk hght, either. 

[0029] Little **** of the cross talk between pixels becomes possible by choosing the thickness of the 
transparent body 3 so that such conditions may be frilfilled. 

[0030] Hereafter, the example of a concrete numeric value of this example is shown. 
[0031] refractive-index [ of the transparent body 3 ]: — thickness [ of the 1.73 transparent body 3 ]: — 
configuration [ of the 20 micrometer micro lens 4 ]: — a semi-sphere — distance [ of the 
magnitude: 10 micrometer angle micro lens 4 of the pitch:80-micrometer light-emitting part 2 of 
refractive-index: 1.95 light-emitting part 2 of the diameter micro lens 4 of 80 micrometers, and the 
image support 5 ]: — the optical-path trace Fig. in such [300 micrometers ] an example is shown in 
drawing 2 , and the quantity of light distribution map is shown in drawing 3 . In this example of a 
concrete numeric value, it is clear from drawing 2 and drawing 3 that there is almost no cross talk. 
[0032] In this numerical example, if the thickness of the transparent body 3 is too thick and is set to 
40 micrometers or more, as shown in drawing 4 , a cross talk will occur and resolution and contrast 
will fall, therefore, the thickness of the transparent body 3 — the array pitch of a light-emitting part 2 

— it is more preferably [ 30% or less of] desirable 50% or less. 

[0033] Drawing 5 is the typical sectional view showing the configuration of the ****** head of the 
2nd example of this invention, and is making the air space 6 intervene in this example between the 
transparent body 3 prepared in the front face of the light modulation element array 1 , and the micro 
lens 4 by which alignment arrangement was carried out corresponding to each light-emitting part 2 
of the light modulation element array 1 . 

[0034] Thus, if constituted, optical ** which is going to carry out incidence to the refracting 
interface (convex) of the micro lens 4 corresponding to a light-emitting part 2 will penetrate an air 
space 6, and will be condensed by the corresponding micro lens 4 on the image support 5. The 
predetermined Rhine pattern which emitted light by the light modulation element array 1 can be 
written in on the image support 5 according to this condensing flux of light. 

[0035] In the light which emits light from a light-emitting part 2, and is going to carry out incidence 
to the next micro lens 4 on the other hand, by the incident angle beyond a critical angle, incidence of 
the optical * * near the micro lens 4 corresponding to the light-emitting part 2 is carried out to the 
refracting interface (convex) of the next micro lens 4, and total reflection is carried out to it, and it is 
not given to the image support 5. Therefore, this optical ** does not become cross talk light. 
[0036] Moreover, in the light which emits light from a light-emitting part 2, and is going to carry out 
incidence to the next micro lens 4, since total reflection of it is carried out on a boundary with an air 
space 6 in order to carry out incidence of the optical * * which carries out incidence to the side which 
separates from the micro lens 4 corresponding to the light-emitting part 2 to an air space 6 by the 
incident angle beyond a critical angle, it does not reach the image support 5. Therefore, this optical 
** does not become cross talk light, either. 

[0037] Thus, little **** of the cross talk between pixels becomes possible by making the air space 6 
with a refractive index lower than the transparent body 3 placed between the suitable locations 
between a light-emitting part 2 and a micro lens 4. In addition, in order to form an air space 6 
between the transparent body 3 and a micro lens 4, you may fix so that an opening may be prepared 
between the transparent body 3 and a micro lens 4 by the outer frame, and may make it make the 
same bead as the spacer which prepares an opening between the substrates of a liquid crystal cell etc. 
intervene between the transparent body 3 and the substrate of a micro lens 4. 
[0038] Hereafter, the example of a concrete mmieric value of this example is shown. 
[0039] refractive-index [ of the transparent body 3 ]: - thickness [ of the 1.73 transparent body 3 ]: - 
thickness [ of the 50 micrometer air space 6 ]: - configuration [ of the 5 micrometer micro lens 4 ]: - 

- a semi-sphere - diSffiSce [ of the magnitude: 10 micrometer angle micro lens 4 of the pitch: 80^"'"^ 
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micrometer light-emitting part 2 of refractive-index: 1 .52 light-emitting part 2 of the diameter micro 
lens 4 of 80 micrometers, and the image support 5 ]: ~ the optical-path trace Fig. in such [ 300 
micrometers ] an example is shown in drawing 6 , and the quantity of light distribution map is shown 
in drawing 7 . In this example of a concrete numeric value, it is clear from drawing 6 and drawing 7 
that there is almost no cross talk. 

[0040] As an example of a comparison, the optical-path trace Fig. at the time of using the adhesives 
of a refractive index 1 .52 instead is shown in drawing 8 , without using the air space of a low 
[refractive-index layer. In this case, the cross talk has occurred. 
[0041] In this example, even if it makes thickness of the transparent body 3 thicker than the 1st 
example, a cross talk does not occur. Therefore, it becomes possible to lower the scale factor of the 
image on the image support 5 of the light-emitting part 2 by the micro lens 4, and the condensing 
engine performance improves. Moreover, the refractive index of a micro lens 4 can be lowered and a 
plastic lens can be used now as a micro lens 4. 

[0042] The same effectiveness can be acquired even if it uses low refractive-index layers, such as 
silica aerogel (refractive index: 1.03), instead of an air space 6. 

[0043] Moreover, magnesium fluoride (MgF2.) Refractive index: When the matter before and behind 
the refractive index 1.3 of 1.38, a fluororesin (refractive index; 1 .34), etc. is used instead of an air 
space 6, the effectiveness to which total reflection of the cross talk light is carried out in a low 
refractive-index layer falls, but in order to carry out total reflection of the light with a big include 
angle, it is effective in decreasing the stray light. 

[0044] Drawing 9 is the typical sectional view showing the configuration of the ****** head of the 
3rd example of this invention, and it is carrying out alignment arrangement of the glass ball lens 7 
corresponding to each light-emitting part 2 of the light modulation element array 1 , and he is trying 
to condense the flux of light from a light-emitting part 2 for a predetermined scale factor on the 
image support 5 with the corresponding ball lens 7 of a location in this example. And as a low 
refractive-index layer of the operation to which total reflection of the cross talk light is carried out, a 
refractive index forms the coat layer 8 of the fluororesin of 1.34 in the front face of the transparent 
body 3, and adhesion intmiobilization of the ball lens 7 is carried out with the transparence adhesives 
9 on it. The refractive index of the glass of 1.52 and the ball lens 7 of the refractive index of the 
transparent body 3 is 1 .78. As shovra in drawing 9 , the light which carried out incidence to the ball 
lens 7 of the transverse plane of a light-emitting part 2 is condensed on the image support 5, and total 
reflection of the beam of light which came out from the light-emitting part 2 at the big include angle 
is carried out by the interface of the fluororesin coat layer 8, it does not go into the ball lens 7, and 
does not result in the image support 5. Therefore, the stray light decreases and a quality of printed 
character improves. 

[0045] Here, the ball lens 7 is a single positive lens which consists of a transparence solid sphere, 
and it has the focal distance which becomes settled in the refractive index of the transparent body, a 
surroimding refractive index, and a radius. 

[0046] Drawing 10 shows the example using what the semi-sphere-like micro lens 4 was aligned on 
the front reverse side by the Inkjet method etc. to both sides of the transparence substrate 1 1 as a 
micro lens 10 which is made to carry out total reflection of the cross talk light, and condenses an air 
space 6 and the flux of light from a light-emitting part 2 on the image support 5 to **, and was 
created. The air space 6 is formed through a spacer 12 between the transparent body 3 and the 
transparence substrate 1 1 . The cross talk and a stray light reduction operation are clear from the 
aforementioned example. 

[0047] In addition, also in which above example, antireflection coating and antistatic coating may be 
performed to the front face of micro lenses 4, 7, and 1 0. 

[0048] Here, the example of an organic electroluminescence array usable as a light modulation 
element array 1 is explained. 

[0049] As the organic electroluminescence array 20 of this example is shown in the top view of 
dravying 1 1 , the array 3 1 of two trains and 3 1 ' were arranged so that an parallel mutual pixel might 
become alternate, each array 31 and 3 T consist of a pixel 32 of a large number arranged in the shape 
of a straight line, and the configuration of each pixel 32 is the same, and consists of TFT33 which 
controls luminesceiic^f the organic electroluminescence light-emitting part 22 and its organi^^^^ 
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electroluminescence light-emitting part 22. 

[0050] Although the sectional view which contains 1 pixels of the organic electroluminescence light- 
emitting parts 22 and TFT(s)33 of 32 in drawing 12 is shown, it explains in order of the production. 
TFT33 is first produced on a glass substrate 21 . Various the production approaches of TFT33 are 
learned. For example, sihcon oxide is first deposited on a glass substrate 21, and the amorphous 
silicon film is deposited further. Next, it crystaiizes by irradiating excimer laser light to this 
amorphous silicon film, and the polish recon film used as a chaimel is formed. The gate electrode 
which deposits gate dielectric film after patterning and consists this polish recon film of tantalum 
nitride fiorther is formed. Then, the source-drain region of the N channel TFT is formed by the ion 
implantation of Lynn, and P source-drain regions of TFT are formed by the ion implantation of 
boron, respectively. Formation of deposition of the 1 st interlayer insulation film, opening of the 1 st 
contact hole, formation of a source line, deposition of the 2nd interlayer insulation film, opening of 
the 2nd contact hole, and a metal pixel electrode is performed one by one after activating the 
impurity which carried out the ion implantation, and the array of TFT33 is completed (for example, 
refer to the 8th electronic display forum (2001. 4.18) "a giant-molecule mold organic 
electroluminescence display".). Here, this metal pixel electrode turns into the cathode 34 of the 
organic electroluminescence light-emitting part 22, makes the reflecting layer of the organic 
electroluminescence light-emitting part 22 serve a double purpose, and is formed with metal thin 
film electrodes, such as Mg, Ag, aluminum, and Li. 

[0051] Subsequently, it has the hole 35 corresponding to the organic electroluminescence hght- 
emitting part 22, and the septum (bank) 29 of predetermined height is formed. This septum 29 can be 
created by the approaches of arbitration, such as the photolithography method and print processes, as 
indicated by JP,2000-353594,A. For example, when using the lithography method, an organic 
material is applied according to the height of banks by the predetermined approach, such as a spin 
coat, a spray coat, a roll coat, a die coat, and a DIP coat, and a resist layer is appKed on it. And a 
mask is given according to septum 29 configuration, and it leaves the resist doubled with septum 29 
configuration by exposing and developing a resist. Finally a septum ingredient is etched and the 
septum ingredient of parts other than a mask is removed. Moreover, a bank (heights) may be formed 
above two-layer [ by which the lower layer was constituted from an inorganic substance and the 
upper layer was constituted from the organic substance ]. moreover, organic materials, such as 
acrylic resin, an epoxy resin, and photosensitive polyimide, are desirable, although it obtains, and it 
will not be limited especially if it is, for example from the thing which have endurance to the solvent 
of EL ingredient as an ingredient which constitutes a septum 29 and which can be Teflon 
(trademark )-ized by fluorocarbon gas plasma treatment as indicated by JP,2000-323276,A. You may 
be the laminating septum which used inorganic materials, such as liquefied glass, as the lower layer. 
Moreover, a septum 29 mixes carbon black etc. in the above-mentioned ingredient, and it is desirable 
black or to make it opaque. 

[0052] Subsequently, continuation plasma treatment of oxygen gas and the fluorocarbon gas plasma 
is performed for the substrate which formed the septum 29 just before applying the ink constituent 
for luminous layers of organic electroluminescence. The polyimide front face which constitutes a 
septum 29 by this, for example can perform wettability control by the side of the substrate for 
hydrophilization of ****** and the cathode 34 front face being carried out, and carrying out 
patterning of the Inkjet drop minutely. As equipment which generates the plasma, it can use 
similarly with the equipment which generates the plasma in a vacuum, or the equipment which 
generates the plasma in atmospheric air, 

[0053] Next, patterning spreading is performed for the ink constituent for luminous layers on 
discharge and the cathode 34 of each pixel from the head 71 of the Inkjet method printing equipment 
70 in the hole 35 of a septum 29. After spreading, a solvent is removed and heat-treated and a 
luminous layer 36 is formed. 

[0054] In addition, any of the thermal method which is made to generate air bubbles using the heat 
energy of the piezo jet method which breathes out an ink constituent using mechanical energy, such 
as a piezoelectric device, and a heater, and breathes out an ink constituent based on generation of the C 
air bubbles are sufficient as the Inkjet method said by this invention (1999.'TAINIMEJINGU and 
hard copy" 1.7 for puMfeation-f-Imaging Society of Japan / Society of Photographic Science aild'^"^^ 
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Technology of Japan and ] committees issue p.43 (Corona Publishing Co., Ltd.)). The example of a 
configuration of the head of a piezo jet method is shown in drawing 13 . The head 71 for ink jets is 
equipped with the nozzle plate 72 and diaphragm 73 made from stainless steel, and both are joined 
through the batch member (reservoir plate) 74. Between the nozzle plate 72 and the diaphragm 73, 
two or more ink rooms 75 and ****** (un-illustrating) are formed of the batch member 74. The ink 
room 75 and the interior of ****** are filled with the ink constituent, and the ink room 75 and 
****** are opening them for free passage through a feed hopper. Furthermore, the nozzle hole 76 for 
injecting an ink constituent in the shape of JIETO from the ink room 75 is formed in the nozzle plate 
72. On the other hand, the ink installation hole for supplying an ink constituent to ****** is formed 
in the head 71 for ink jets. Moreover, on the field which counters the ink room 75 of a diaphragm 73, 
and the field of the opposite side, it is made to correspond to the location of the ink room 75, and the 
piezoelectric device 78 is joined. This piezoelectric device 78 is located between the electrodes 79 of 
a pair, and if it energizes, it will bend so that a piezoelectric device 78 may project outside. The 
volume of the ink room 75 increases by this. Therefore, the ink constituent equivalent to a part for 
the volume which increased in the ink room 75 flows through Uquid pool Rika feed hoppers. Next, if 
the energization to a piezoelectric device 78 is canceled, both a piezoelectric device 78 and the 
diaphragm 73 will return to the original configuration. Since space 75 also returns to the original 
volume by this, the pressure of the ink constituent of the ink room 75 interior rises, and an ink 
constituent spouts towards the substrate which formed the septum 29 from the nozzle hole 76. 
[0055] After forming a luminous layer 36 in a hole 35, the ink constituent for hole-injection layers is 
performed on the luminous layer 36 in a hole 35, and patteming spreading is performed on discharge 
and the luminous layer 36 of each pixel from the head 71 of the ink jet printing equipment 70. After 
spreading, a solvent is removed and heat-treated and the hole-injection layer 37 is formed. 
[0056] In addition, the sequence of the above luminous layer 36 and the hole-injection layer 37 may 
be opposite. It is desirable to arrange the layer which is more tolerant to moisture to a front-face side 
(side which is separated from a substrate 21). 

[0057] Moreover, a luminous layer 36 and the hole-injection layer 37 can also be created with a 
well-known spin coat method, a dip method, or vacuum deposition instead of creating by applying 
an ink constituent by the Inkjet method as mentioned above. 

[0058] moreover ~ the ingredient used for a luminous layer 36, and the ingredient used for the hole- 
injection layer 37 - Di, such as JP,10-12377,A and JP,2000-323276,A, - well-known various things 
can be used and it excludes for details. 

[0059] After forming a luminous layer 36 and the hole-injection layer 37 in order in the hole 35 of a 
septum 29, the transparent electrode 38 which tums into an anode plate of organic 
electroluminescence with a vacuum deposition method all over the front face of a substrate is made 
to put, and a transparent electrode 38 is connected on the hole-injection layer 37. As an ingredient of 
this transparent electrode 38, there are oxidization tin film, ITO film, multiple oxide fihn of indium 
oxide and a zinc oxide, etc., and the photoUthography method, a spatter, the metal fog method, etc. 
can be adopted in addition to a vacuum deposition method. 

[0060] Thus, the organic electroluminescence array 20 usable as a hght modulation element array 1 
is produced. 

[0061] Now, the ****** head 101 (this example) which reduced the cross talk of above this 
inventions the configuration of drawing 9 is adopted, using drawing 1 1 and the organic 
electroluminescence array 20 of drawing 12 as a light modulation element array 1 . It is each organic 
electroluminescence light-emitting part 22 (it corresponds to the light-emitting part 2 of the light 
modulation element array 1 .) with the array pattern same on the field S which only the working 
distance WD separated from the ****** head 101 as a side elevation is shown in drawing 14 as the 
pixel array, from - the luminescence flux of light is condensed. Therefore, a predetermined pattern 
is recordable on Field S by moving this field S in the direction which intersects perpendicularly with 
the longitudinal direction of the ****** head 101 relatively, and controlling luminescence of each 
organic electroluminescence hght-emitting part 22 of the ****** head 101 by TFT33. 
[0062] Then, in this invention, the ****** head 101 using the above organic electroluminescence 
arrays will be used for the exposure head of the color picture formation equipment of for example, an 
electrophotography ^^^etfiod. Drawing 1 5 is the front view showing the outline configuration ofiJie^-^- 
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whole of one example of the color picture formation equipment of the tandem system which has 
arranged four same ****** heads lOlK, lOlC, lOlM, and 101 Y of this invention, respectively in 
the exposure location of four same corresponding photo conductor drums 41K, 41C, 41M, and 41 Y, 
As shown in drawing 15 , with a driving roller 5 1, the follower roller 52, and a tension roller 53, this 
image formation equipment adds a tension, is laid, it has the middle imprint belt 50 by which a 
circulation drive is carried out in the direction of an illustration arrow head (counterclockwise 
rotation), and the photo conductors 41K, 41C, 41M, and 41 Y which have a sensitization layer in the 
peripheral face as four image support arranged at intervals of predetermined to this middle imprint 
belt 50 are arranged. K, C, M, and Y which were added after the sign mean black, cyanogen, a 
Magenta, and yellow, respectively, and it is shown, respectively that it is a photo conductor for 
black, cyanogen, a Magenta, and yellow. The same is said of other members. Although the rotation 
drive of the photo conductors 41K, 41C, 41M, and 41 Y is carried out in the direction of an 
illustration arrow head (clockwise rotation) synchronizing with the drive of the middle imprint belt 
50 Around each photo conductor 41 (K, C, M, Y) An electrification means 42 (K, C, M, Y) to 
electrify imiformly the peripheral face of a photo conductor 41 (K, C, M, Y), respectively (corona- 
electrical-charging machine), the peripheral face uniformly electrified by this electrification means 
42 (K, C, M, Y) - a photo conductor 41 (K -) The ****** head 101 (K, C, M, Y) using the above 
organic electroluminescence arrays of this invention which carries out the Rhine scan one by one 
synchronizing with rotation of C, M, and Y, The developer 44 (K, C, M, Y) which gives the toner 
which is a developer to the electrostatic latent image formed with this ****** head 101 (K, C, M, 
Y), and is used as a visible image (toner image). The primary imprint roller 45 (K, C, M, Y) as an 
imprint means which carries out the sequential imprint of the toner image developed with this 
developer 44 (K, C, M, Y) at the middle imprint belt 50 which is a candidate for a primary imprint. 
After imprinting, it has cleaning equipment 46 (K, C, M, Y) as a cleaning means to remove the toner 
which remains on the front face of a photo conductor 41 (K, C, M, Y). 

[0063] Here, only the working distance WD separates each ****** head 101 (K, C, M, Y) from the 
front face of the corresponding photo conductor 41 (K, C, M, Y), and it is installed so that the 
direction of an array of each ****** head 101 (K, C, M, Y) may meet the bus-bar of the photo 
conductor drum 41 (K, C, M, Y). And the luminescence energy peak wavelength of each ****** 
head 101 (K, C, M, Y) and the sensibility peak wavelength of a photo conductor 41 (K, C, M, Y) are 
set up so that abbreviation coincidence may be carried out. 

[0064] A developer 44 (K, C, M, Y) is what uses nonmagnetic monocomponent toner as a developer. 
Convey the 1 component developer to a developing roller by the feed roller, and the thickness of the 
developer adhering to a developing-roller fi-ont face is regulated with a regulation blade. Negatives 
are developed as a toner image by carrying out contact or ** thickness of the developing roller to a 
photo conductor 4 1 (K, C, M, Y), and making a developer adhere according to the potential level of 
a photo conductor 41 (K, C, M, Y). 

[0065] The black formed of the monochrome toner image formation station of such four colors, 
cyanogen, a Magenta, and each toner image of yellow The primary imprint bias impressed to the 
primary imprint roller 45 (K, C, M, Y) imprints primarily one by one on the middle imprint belt 50. 
The toner image which piled up one by one on the middle unprint belt 50, and became full color the 
fixing roller pair which the record media P, such as a form, imprint secondarily in the secondary 
imprint roller 66, and is the fixing section - it is established on a record medium P by passing along 
61, and is discharged by 62 on the delivery roller pair paper output tray 68 formed in the equipment 
upper part. 

[0066] the inside of drav^ng 1 5 and 63 - many - the sheet paper cassette by which laminating 
maintenance of the record medium P of several sheets is carried out - [ in addition, ] The pickup 
roller with which 64 feeds with one record medium P at a time fi*om a sheet paper cassette 63, The 
gate roller pair as which 65 specifies the supply timing of the record medium P to the secondary 
imprint section of the secondary imprint roller 66, The secondary imprint roller as a secondary 
imprint means by which 66 forms the secondary imprint section between the middle imprint belts 50, 
and 67 are the cleaning blades as a cleaning means to remove the toner which remains on the front 
face of the middle imprint belt 50 after a secondary imprint. 

[0067] As mentioned^above, although the image formation equipment using the ****** head of"tl^- 
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invention and it was explained based on the example, this invention is not limited to these examples, 

but various deformation is possible for it. 

[0068] 

[Effect of the Invention] According to the image formation equipment using the ****** head of this 
invention, and it, so that clearly from the above explanation Whether total reflection of the light 
which carried out incidence to the hemispherical micro lens which adjoins the hemispherical micro 
lens of a location which corresponds from a light-emitting part or the shutter section is carried out by 
the refracting interface of the shape of the semi-sphere or [ whether the thickness of the transparent 
body is set up so that it may not go to image support, even if refracted, and ] [ whether the thickness 
of the transparent body is set up so that a part of light / at least / which carried out incidence to the 
hemispherical micro lens which adjoins the hemispherical micro lens of a location which 
corresponds from a light-emitting part or the shutter section may carry out total reflection by the 
refracting interface of the shape of the semi-sphere, and ] or in the aligimient location corresponding 
to the shutter sections [ of a light emitting device array ] of the light-emitting parts of each, and an 
optical shutter component array of each Since the micro lens is arranged through the low refractive- 
index layer of a refractive index lower than the refractive index of the transparent body and its 
transparent body in order, cross talk light and the stray light can be decreased. Moreover, since the 
energy density on image support goes up, and the diameter of a condensing spot is also small, since a 
micro lens, a light-emitting part or the shutter section, and distance of a between can be enlarged and 
a micro-lens scale factor can be lowered by it without generating a cross talk when making a low 
refractive-index layer intervene, and it can do, sufficient resolution and contrast can be acquired. 



[Translation done.] 
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zcr>i:otc^w.mi,zmh^^mmimbf,z. ^<r>% 
[0040] \mmt Lx. m.^^m<^^»Mim^^ 

[004 1 ] Z(r)mtmX'i,i . W. 1 (rmm\i. 0 i^jgej 
fzif-^X. '7^9uvyXA\zXhmm2(n^^^'^ 

*>[6]±-r5. t/c, -7^i?oL'yX4(7)Jit)f^S-T<f§ 
^.tf^X'^. ■^uv-yX4bLXy'yxi--y:^uy 
xmmX'^hXdiz^j:?,. 

[004 2] ^^mecotth'oizi^'j^^j^Tmyn (m 
iff* : 1 . 0 3) m<r>iSMW:^mi:m>'^xijWimff)^ 

[0043] 7 yit-7^'^>>"^A (MgFz , m 

tff$ : 1 . 38 ) , : 1 . 34 ) # 

c^mtfim 1 . 3 mimmv. ^ ^nm e coixh d i,zm v -^tz 

[ 0 0 4 4 ] ia9(i, ^^m<^m3commmco^(fi^^ 
1 tfo.-s.3^gii 2 1 «£■ Lxmmm lt o , 2 



*»'50?iem2rS^C--r.S i>iffi<7)4f-/H^yX7 izX oTfcf. 

LT, iyaxh-i'±z::km^-^mmcoi&mmm 
tlx. mBmsc^mmizmiifmifii . 3Aai7:>mm 

S|c7)3-hii8S-g(t, -eiO±C#-yn^yX7a-jSaS 
tg^^J 9 J: -5 T tg«aS LT V ^ S . ^agflj 3 £7)gt)f $ 
(il. 5 2. *'-/HxyX7c0;!:?5XC0@tff${il . 7 
8 T'J> I. . 0 9 tc^-r J; d , ^jfeSJ 2 <0iEffi<7)-+'-;U 

\yyxi\,zx^udt\mmi^5k}<zmt^fi. 

<?)l?ffiT^RIt§ix;K-;l'UyX7{cA^>-f , 
[0045] JlCt-, if--)VVyXlt\i. Wm-^t)"- 

hts:h^.-iLvyxx:h'''). ^<r>wm(nm^^. wm 

[0046] 01 OJi, ^'D^h-:73fe2:^Rftf^*<7? 
t^^«6, ^3K^2*-/b«OpE^^«ffllt*5±{c»3K 

■th-7-^^auyxiotLxmmMw.i icommiz^ 

m^cr>-?^ ^u\y yXA i-(yi^'Jx-y h&mX'^MX' 

30^*3 tmomm 1 1 <oracx'>^— 9- 1 2 lts 

[0047] ^rtJ, i:X±.<rmii<r)mmi<ziiUX{j. v 
-f^'nU-yX4, 7. 1 0c7)^®icRtt|5S±3-7^^ y 

[0 04 8] z:ix\ ^^mm^Tv-i itLxmm'^ 

[0049] Z<Df^<0^EL7U^ 2 0\i. Hi 1<7) 

^mmiz^t X 0 iz ^ 2M<r>rvA 31, 31' *>^^f 
^-rw-f 3 K 3 1' \immmz^m.^Kfz^^'i(m% 

3 2*><b^0. #B*3 2<7)«gc*i|BltT\ ^TliEL^ 
3KgE2 2 i ^<?)^r^E L^3tgg2 2c7)^7t^$lJffll-ri.T 
FT3 3i:*>^>^|). 

[00 50] 01 2i.Z\m%3 20y^m^\^Wt^2 2 
t T F T 3 3 1 5r-a-tf BffffiS^^t*^. -?-<30-f^iilf.tCi.Si 
Bfl^^. iiv7'.W^2 l±t^-fTFT3 3$-f^S-r 
!>, TFT3 3c7)fflS:^!£S:ii^*a'iilTt^l>A\ ^)-t 

ijvxmU 2 1 ±lc«^tc V- 'J 3 yi!«Sr«ia 
t, ?^.t:T^;P7r:^>"J3y»^tt«-tl.« 
Ci7)r^;l/7r;?.>'|j3 yMt-« t T x ^ i^— tf 3t 

Hw-^ya5aryyc7)-^^yaAtc:J;'?. p^-ry^^ 

;UTFTcoy-X- KU-f ygB$-;KQy<^^5ry?£A(c 
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TFT3 3c7)rU^7!)^'^tl> mUi. I^S[eI«^t 
-{y.rv^ ■ 7t-yh. (2001. 4. 18) 

J1B««S{± , W^E L 163^^ 2 2 amm 3 4 1 ^ l> ^ 

0. Mg. Ag. Al. Li ^cO^JifiMl:l6t-ffM$ 
its. 

[005 11 ac^-^f, ^r«E L^jta52 2{C*tJEf 1.5^ 
3 5$:lg-LBf.$t7)«$coPifi 29$rJ^B!(;-t 
CC0I1S29(±, ^ffl2000-353594C^ 

ffi«o^r}£t'#fi£-r ■& i t i> . ^x.<f . u y 

W tti^ #ra2 00 0-3 2 327 6(:g3^$tlT»-^ 

hXoi,z^mm.2 9^m^thMmbLx\i. E\^nm 

y (^mws<) ■\tx'^h::ti}^h. muir^^jivm 
sLv\ m^i]'yxm<o^mMm^fm^zLtzmmmm 

X'h'>Xhii\^. tfz. PSM2 9«i:. ±iettfftc;{?-d< 

yryy^^im.XLXy^yy^hh\MiT^mmi,Zth 

[0052] <x\'^x\ *iiE L<Dmtm^^ y^mm^ 

yaay!}-7i'.yyffxryX'7 corner yX-rmmn 

0, zixi:zx'omumM2 9t:mjs.th^°o-^ s m 

vmr^m\,zn'?-=~yy-rh-tz^<r>mmmWiti'& 
mmi?xhh, ryx-7^mLti>mm.tLx\i. m 

S.^X'ryX-7^^thmW.X'i^. ±%^XryX'? 

im.ti>&w.x'i^nm.izm^^i. - 1 ti^x-h h , 

[0 0 5 3] a^tc, PSM2 9<0?t3 5rt{C|^lfflcO'f 

y^WSL^^A y9'Jx.-y V-niO°') >- OcO'v 
•y K7 l;(?^4>Di^ttiL, #ii^i0llSi3 4±tC^N':J'-a 

ymifiifyo. mmk. im^m^t, BMrntx^i 

?tfl3 6$:ffM-ri>. 

( 0 0 5 4 ] ^13, ^mMX-md^ y9 'Jx y h^Titt 



i^T-f y9mm^z:'i^^^t-^--7)vn^<^mxx'i,x 

S r^y^ y^;<_i;y^'i:ys_l>'3h''-j 1 999. 
1 . imi ( («) 3a^tt) p. 4 3) . Ill 3tc, 
t°xy'>-x -y N:fi-jt<7)^ y Kco^ifilci^iar^-r. -f y;?^^' 
x y Nffl'V y H7 Hi. mHiXTyUXm<^yX;\^T 
h 7 2 iiglM7 3 1 imi . M^littWSEtt ( ') 
■f-y^^-ru-h) 7 4$-:ft-L-CJg-^$ilT>''>S. yX 
;ur U- h 7 2 i: ISKlS 7 3 i: cOSfcHi , ft^SBtt 7 4 
tJ:-?riigiO^>-^S7 5i:?gig'9 (^HS) 

mfrnx-mrz^iixisr). ^ y -9^7 5 tm^'otim 

^D^-ffLX^LX^'^h, $^>{C, yXjUTU-hl 
2lcli:, ^ y:5'M7 5*»^>-^ y^ffl^!f*)$:i^'x htt(Ci« 

s^•rl./i*^coyx;^^l7 6*^ig^t^j^TV'>.|,. 

^x -y hffl'v y H 7 1 tJi, DtC^ y^'fflfiittl 
»S7 3<7)-iy^g7 5lC«(tiIf|.ffitR«i|cO 

Si±(c«±, -f y^'Mi 5co{5acm-$-ttrE«*?-7 

8*>fg^$ix-CV>|,, COJim*^7 8ii-«c7)€l57 

9<7)ratcfl[SL. mmti>i:SMmf-7 8ti^mMz^tii 

mmzm S -t I. ^ y fflBR!B3*^?S?g 0 Mih^i^D z:if L 
t. E«»^7 8i:Jgt!)^7 3ii±ttC7ci0jeWcM-&. 

c:ix{;:J; 0^S7 5 tTcoSStcM^Jta^'f y:?S7 5 
rtSBc^-^ y ^ ffl^ilftiOEl^j **±# t , y X;Hl 7 6 ^, 
PiM2 9 2rKtt/wa«lcl6](tT-< yi?fflfi!tft*>iftiii-ri. 

[ 0 0 5 5 ] 7t3 5 f*I(Cl63tS3 6 ^BfiZUzlk. lEfL 
iiA/iffl-< y^-ffl^tlarJvS 5rt«0j^?fe«3 6±ic-^ y 

^^vx-y hryyhgB70tfO'\-yF7 i*>f>iy:§aj 
^ii^^o«:7tli3 6±^c^^•^?--y^M^^T3. 
M^nm, ^«SrKi* L , mm LTEfiaAJi 3 7 S-Jg 

[0056] ^*>, a±<omM 3 6 i:iE7LaA«3 7 

«0)l#{iKt*-C'fc -5 T i J; t \ 7j<^Mc^?t UT i 0 itttco 
*)l>lS:*ffllg!l (»«2 lA-'^J; OS^inriJ) izEEt 
hJ:d<,zi-hZk¥mtU\ 
[00 57] tfz. ^^m3etJEll&Am3 7l,i. ± 

lecoJ: 5 ti^ yi7->'x -y h^r^TM y^'mtiSrM^B-r 

f< •yrmhh\^'.mmmx'M^m-h:iti,x'^ 

[00 58] */v:, %%m3 6\,zm^^hm-\. lEiiaA 
l3 7^^fflv^s«^^^ov^T^i. enui±\ #^^i o- 

1 2 3 7 7-§-, mm2 000-32327 bWi^^cO 
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[ 0 0 5 9 ] KSM 2 PtfO-AlS 5 1*1(0.^1 3 6 tJElUi 
^ . iEtLi±7vl 3 7 ±tC^Bfll:ffi 3 8 mm ^tihXd 

m. I TOM, ffi(Nyi'''^Atg$(fc£giSi:co«-&efb 
[0060] ccoxoi,zbx. ^mm^T\^^ itv 

[006 1] $T. a±cr,X oti:^%^n(r>9uXY-9 

^im^ttzm^^^ v H 1 0 1 (zffymmt. ^ 

IHft^TP-^ 1 h LXmi 1 > HI 2<7)*)iELrU-^ 
20S:ffl*'\ E19<:^^fK2:^fflLT«r->4, ) «i, 1114 

tciMHS-^-r J: 0 tiz. atEn^'vv h i o i *>^>f^iisg 

:5'-y-C'#*ISEL5l3tgR2 2 (^KXilSlil^rU'f 1<0 
tliJ^^X. ^(m^-y H 1 0 1 cO*#^r[6iC(t3S-f 1,:^ 
1 0 1 cO#*^E L^g|5 2 2 iOJbtS: T F T 3 3 4C J; 
Zb:f}^X'^l. 

[ 0 0 6 2 ] -e^-e. WJtcfoH^Tti, ±ie<0<J: ^=3: 
LTU-^ ^ffl>'^7t3tEn^'\v H 1 0 1 2:(?iJ;iHl: 

ZtiZth. 01 5 {±, *^BHcr)|5]«^4li<733feEn?'v 

•y HI OIK, loic, loiM, 1 0 1 Y ^:^/e-r 

S|3I«<7)4fflC0-®3te#:H7A4 IK, 4 1C, 4 1 M, 

xhh.mi 5i,z^.txoi,z. zcomi^mf^mma. m 

^a-y 5 1 bMna—y 5 2 1 r Vi^ a yo— 7 5 3 

, c <7)i4>^te^A;;w h 5 0 CM fcet^p^PRT-uas 

ixAc4 fi<7)t?;fi^#:t LTc')i'l-MlSiC'S7i:S$:^-fl.S 
3fe*4 IK, 4 1C, 4 1M, 4 1 Y*^'ffia$iXl., Vf 
^comi^zma^ixtzK^ C, M, Y{i-?-it-?ilM, i^T 

y. -eHfy^, xD-fflco®3fei*:T'*) I. c Sr^-f . 

ffiO^mcoV^TtlBl^t'J)!., m^^4 1 K, 4 1 
C, 4 1 M, 4 1 Y(i4>KK^'<jU h 5 OcoSgiltlsiKB 

^^i^4 1 (K, c, M, Y) cr)mWUi, ^ix^tiiB 

itt^4 1 (K, c, M, Y) co^mm^-miz-^m^'^ 

(3D:h^l;SI) 4 2 (K, C, M. Y) 

z(^mmi4 2 (K, c, M, Y) icio-mc 

«l:§-ti:'bix/c5'hMlfflS:iS3fe*4 1 (K, C, M, Y) 



oKctmE- LTU-t ^fflU/L'3tep¥'N'y F 1 0 1 ( K, 
C, M, Y) t. Z(Dmi^^y F 1 0 1 ( K, C, 

M , Y ) t'ffM ? tifc mmmmizmmmx'h f -f — 
n^Lx'^mm ihi—m) t-t^mm&s.4 4 (k. 

C. M, Y) b. C:<?)SffiSS44 (K. C. M, Y) 

xmm ^ixtcht-m^ -'d^m-n^xh h ^m^^-^ 

;UF 5 Otclii<}i:iK^-ri,|s¥#ai: UTiO-iXiE^o- 
545 (K, C, M, Y) m.'^-^ittdUZ^^^4 

1 (K, c, M. Y) <nmmzm.^\^x\^hY^-i'w 

^i-h^ ')-~y^^&t Lx<r>^ o--y^mw.4 6 

(K. C, M, Y) tt:^LX\'-^h. 

(0063] ZZX\ #3KEPi:'^ -y F 1 0 1 (K, C, 

Y) fi, Wj£-tl.!S*i*:4 1 (K, Y) cr, 

mmi)^'^ r^mMmDf3mtix. ^^am^ y f i o 

1 (K, C, M, Y) cor^-f:^l^^*%3t;#:F7A4 1 
(K. C. M, Y)<^mmzr^dJ:dlzmm^ixl. ^ 
LT, #?teP¥'^yF10 1 (K, C, M, Y) <?)^5t 
x^.;l^^-t-^'}gfti;S3t*4 1 (K, C, M, Y) 

comm^'-i'^^biivn-^th 1 0 ^zm&^ixx^-^ 

[0 0 64] ia#^S44 (K, C, M, Y) {i. flli 

a. mimtLxim^-&^hi—m^^?>i><ox\ 
^<^-mmm\imnm^xj-yX'mmn-y^m 
jUl, mm-mmiznmtt^mmmcomm^mmy 

c, M, Y) izwtMhh^^i>iwm^^xm^i^4 1 
(K, c, Y) comniy^MzmtxmimiiH^ 
z-thztizx'oh-r-mtLxmmi-hi^coxhh. 

[0065] icOJ: 5^4feiOmfeF->— fllfMXr- 
i^aviciOJefiKS^ifcH, v-ry, v-tfy^', ^xo 

-^7)#F:^-fi|{±, -<JC»5^D-54 5 (K, C, M, 

Y ) i,zma^tih-<X^^^^^ TXizX D *Pa^fs^<;i/ 
F 5 o±tciii<J:-<ji:*K¥$n, P^^^/i^ f 5 o±T' 

)i<J:Mia^^?nT7;t'«5-fc^-:>7tF-^-^(i, Z 

m^^o-y6&i,zi5\-^xm'^m<omm»pi,zz<x^ 

5e«SPT'3il.^^|D-?*t6 1 ^-fflSCltfie 

SLhSPC^f£§iX!t#fi& F l^'f 6 Si^vfifai ^ixh . 
[0066] ^fc. 12 1 54", 6 3{i^lSt^:«M(*: 
P*^'a®»i^$nt».^l>*&»5X7-fe'y F, 64{±m;&-fe 
•y F 6 3 ^>iei*i«(t: P Sr-tJct'OJ&jM-r i. h' y ^' T ■/ 
7°n- -7 , 6 5 tiZ(?:lE^D- 7 6 6 cr>~<X^'^U^<0 
mmi^P<7)t^^i^^ S y^-'^rffl^^ir-- y-a-y 

6 6i,i'pmmw<>uh5 0k<7)mx~d(.KM^im 

JXe¥tfitc4'Hls^'</l'F 5 0^0^E^caSL•CV^S F 
i—^^.^th^ >J--y7'^fit LX(^^ >J--yy 

[0067] liUb, *^QJiO*En^^ y Ft -^n^fflt^ 
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[0068] 

^tix umnmzm'h^j:^^^ o izmmi^com^ mi 

vyXi,zxW!Ltz%<r)'}'-^£< t h-m^^<^^m^(r>m 

§ . ^ittci -3 -C -7 -f ^ u yXfg^S: TJf !> Z t i?X' 
5n-r«5Si«'S:fflTHIlT'*l.« 

[ 13 2 ] IS 1 j3tti.7fe8Siaif 

[03 ] IS 1 <7)^M^J«7)ft*WiJil^J(cli(tl.7^ii-^i 

mx'hi>, 
I.. 

[05 ] ^wM(r>^2<7mmm(^fm'^y Fioig^^ 

[06 1 ^2<mmm<Dmm.mmizmimim 

mx'h h , 

[07 ] m2comtm(OM:mmmmi.zmiiiA^^ 

mx'h h , 

mQ\!^2(mmm^zmhm.m<DM^mmxh 

[09 ] *5^BJ?cOl^3(7)^Jl£09Jc7)?tEp^A>.y Ycom^i 

TfitmmKcmmmx'hh , 
7ntm,mmwmxhh > 

[011] *|EgBH^CtJV^T?t^ilsI^^T^-^ t LTffiffl 

[0 1 2 ] 0 1 1 (507U"f CO 1 mm<mmmx'hh. 

[01 3] ■<yi7>''x /h:^ri»:*coh'x/vi-y h^-jt 



[014] •*^BJc03fefin:?A,.y Fcom7t<7)-ii^-^*-riJ 

mmxhh, 

itco;:/ y-m{m^m.(r) i ^jco^H^cosiBs^g^^r^-r 
[ii^^oieBfl] 

^^Tl-^ ) 

2-^gg ii^^ y^-U) 

7...,tr-;H/>-X 
8-7yM|3-h;i 

1 0 - -7'f i^oU-yX 

1 i-^mmu 

1 2"X'<--9- 

2 0 -fl-tSELTl^-f 
2 l-;i?7X»K 

2 2-q&liiE LiBfegP 
2 3--aBBa51^ 

2 5-mit>'<^'-yn 

2 9-PBS {^'iyi') 

3 1, 3 1' ■■■TU-i 
3 2-"ii» 
33-TFT 

3 4---^ffi 
3 5-?t 
3 6-^*Jl 
3 7- iE?LaA« 

3 8-^BBmfli 

4 1 (K. C. Y) -^^tfrh'^A 

4 2 (K. C, M, Y) ••■=^m#g(ao:^«mS) 
44 (K, M, Y) -JSff^a 
4 5 (K. C. Y) • — 

4 6 (K, C, M, Y) -^U-^yii^^B 

5 0-4'SlE¥'<.;l'h 
5 l- -|g|Sn-7 

5 2-«fj)o-^ 

5 B—fyvg yo— 7 

6 l--5g*n— 

6 2-mmo-yn 

6 3-^km^-^Z'yh 

64 — f"v^T'y7°o— 7 
6 5 ha— 
6 6-~iX^^o-y 
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6 7 
68 
70 

7 1 
72 
73 
74 
75 
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.10 1 (K. C, IVK Y) 
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